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INTRODUCTION 


Over the last several years Colorado asphalt pavements 
have experienced early deterioration and premature pavement 
failures. Many factors have been identified which 
contributed to these early failures and steps to improve or 
prevent future failures have been initiated. Rutting in 
asphalt pavement is one distress that is a major concern. 
Rutting, both the quantity and severity have increased over 
the years. Methods to increase the stability of the design 
mix without sacrificing any of the positive characteristics 
have been tried. 

This research study evaluated the product Gilsonite. 
Gilsonite is a naturally occurring solid hydrocarbon and is 
currently being marketed as an asphalt modifier. Gilsonite 
is mined in the Uintah Basin of eastern Utah approximately 
45 miles southeast of Vernal. This is the only known 
location where commercial deposits of Gilsonite can be 
found. 

Gilsonite is a modifier, which is intended to increase 
the stability of the pavement and help resist rutting often 
found on today's pavements. 


IT. 


II. 


OBJECTIVE 


The objective of this study was to evaluate the effect 
the Gilsonite additive had on the rut resistant performance 
of the pavement when compared to the standard mix using 
AC~10. Appendix A contains the specification for the 
standard mix as well as the mix containing the Gilsonite. 
Also included in this Appendix is some information about 
Gilsonite furnished by the supplier. 


CONSTRUCTION 


Project CX 08-0050-10 located on State Highway 50 in 
Mesa County begins at M.P. 32.57 (the south end of the 
Colorado River Bridge) and extends south to M.P. 34.19 (B 
1/2 Road). The location of this oroject is shown in 
figure 1. 

The majority of the project consisted of 1-1/4" of HBP 
Grading E and a 3/4" Type B Plant Mixed Seal coat (PMSC) as 
the surface coat. A 600-foot control section, using this 
pavement design was selected to compare to the Gilsonite 
test section. The 600-foot control section is located in 
the southbound driving lane just south of Palmer Street. 

The 600-foot test section containing the Gilsonite 
modifier was placed at the Unweep intersection. This 
section consisted of a 2" lift of HBP Grading E containing 
the Gilsonite additive in lieu of the 1~1/4" HBP and the 
3/4" PMSC section. 

This location for the test section was selected by the 
district because of the increased rutting in this area. 
Rutting was more pronounced due to increased shoving caused 
by the traffic at the intersection. In 1987, the average 
Qaily traffic through the intersection was 23,000 vehicles 


with 6% trucks. Site maps showing the location and layout 
of the test and controls sections are shown in figure 2 and 
figure 3. 

Although the pre-construction rutting measured in the 
intersection of the test section was more severe, the 
overall average of rutting in the control section was 
slightly higher than the average rutting in the test 
section. This made the evaluation of the test and control 
sections comparable. 

The pre-construction evaluation revealed that the 
existing pavement was alligator cracked in both wheel 
paths. This was intermittent throughout the project. The 
cracking pattern of the test and control section was fairly 
uniform and considered comparable. 

Prior to paving the cracks were cleaned and filled 
with a scrap rubber crack filler. In the test and control 
section this was the only preparation of the existing 
pavement surface before paving began. 

Paving began on April 15, 1988. The plant was located 
15 minutes away from the project site and was capable of 
producing 200+ tons per hour. The mix left the plant at 
290°F and was placed at 270°F. No modification was made to 
the mixing or placing temperature for the Gilsonite 
additive. Throughout the construction of the Gilsonite 
section two representatives from American Gilsonite Company 
were on site to monitor construction. 

In the test section the plans called for 5.4% Ac, 
which was to include 0.4% Gilsonite. The supplier was 
responsible for controlling the addition of the Gilsonite 
modifier material. Because of the small quantity involved 
a representative of The American Gilsonite Company added 
the Gilsonite to the mix by hand. Test results indicated 
the total AC content to be 5.9%, therefore reducing the 
overali effective percentage of Gilsonite in the mix. 


With the higher % AC and a lower effective % of Gilsonite 
it would have been expected to find rutting in the 
Gilsonite section and see very little cracking. As noted 
in the conclusions of this report, this was not the case. 

There were no problems with laydown operations during 
construction on the Gilsonite section. Construction 
personnel indicated they did not notice any difference in 
workability of the mix with Gilsonite as compared to the 
mix without the additive. 

Construction photographs are located in Appendix B. 
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FIGURE 2 


GILSONITE TEST SITE LOCATION MAP 


Gilsonite test section on US 50 southbound 


South of Grand Junction - testing done in 
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north of fence corner 


Note: not drawn to scale 
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FIGURE 3 


CONTROL SITE LOCATION MAP 


control section on US 50 southbound 
South of Grand Junction ~ testing done in 


| right lane right wheel path 
parking | Palmer St, 
lot 
barbwire 
fence Begin control section 75 ft. south of 


fence corner 


600 ft. 


End of control section 


Note: not drawn to scale 


~ Hife sy 


IV. 


PRE-CONSTRUCTION AND POST-CONSTRUCTION EVALUATIONS 


Post-construction evaluations were performed 
immediately after construction and once a year for three 
years. The evaluations included deflection measurements 
(taken with a Dynaflect), rutting measurement (using a 6 
foot straight edge), crack mapping, core sampling and a 
visual inspection of the overall pavement. 


Deflection Measurements 

The deflection measurements taken prior to construction 
and over the evaluation period indicate that the load 
carrying capacity of the pavement section increased slightly 
following construction. The pavement appeared to became 
stronger over the first year following construction and 
then leveled off. There was no significant difference in 
the overall strength of the pavement when comparing the 
control and test sections. A graph of the deflection 
basins for the test and control sections over the 
evaluation period can be found at the end of this section 


(figure 4). 


Rutting Measurements 

The rutting measurements taken prior to construction 
ranged between one-tenth of an inch to one-half of an inch. 
Typical rutting in the test and control sections was 
comparable prior to construction, except at the Unweep 
intersection where rutting was slightly higher. 

Rutting measurements were taken each year. The rutting 
measurements taken during the last evaluation (spring 1991) 
indicate that rutting was not a significant problem in 


either section; however, the Gilsonite appears to be 


helping the pavement resist the rutting and shoving action 
placed on the pavement at the intersection. 

A bar chart showing the rutting measurements for the 
test and control sections before construction and the 
measurements taken during the final evaluation (spring 1991) 
can be found at the end of this section (figure 5). 

Rutting photos taken prior to construction and during 


the final evaluation are in Appendix B. 


Cracking Evaluation 

Prior to construction, the amount and type of cracking 
found in the control and test section was comparable. The 
cracking consisted mainly of alligator cracking, which was 
found in both wheel paths intermittently throughout the 
project. 

Cracking maps were drawn for the test and control 
section during each post-evaluation. During the first 
year, the Gilsonite test section developed a longitudinal 
crack that extended along the center line for nearly one 
half the length of the test section. Longitudinal cracking 
did not appear in the control section until three years 
after construction. In the Gilsonite test section there 
was approximately six times more transverse cracking than 
in the control section after the first year. 

Following the final evaluation, cracking in the control 
section was minimal compared to the Gilsonite test section. 
The total cracking in the Gilsonite test section was 
approximately three times the amount in the control 
section. In May 1991, the Gilsonite section had a total of 
1864 linear of cracking of which 1240 feet was transverse. 


During the same evaluation the control section had 567 


linear feet of which 399 feet was transverse. In addition, 
the cracks in the Gilsonite test section were wider and 
were deteriorating at a faster rate than the cracks in the 
control section. See photos on page B-5 in Appendix B. 

A bar chart comparing cracking of the test and control 
sections over the evaluation period can be found at the end 
of this section (figure 6). 

Photos taken prior to construction and over the 
evaluation showing the cracking patterns can be found in 


Appendix B. 


Core Sampling 
Each year cores were taken from both the test and 

control sections. Visual inspection indicated no signs of 
stripping in any of the cores. The cores revealed that the 
lower lift of the control section was about 1/2" greater 
than that of the test section. Laboratory tests performed 
on the cores taken in 1989, indicated that %AC, Lottman and 
stability values of the Gilsonite and control sections were 


comparable. See Appendix C. 
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DEFLECTIONS MEASUREMENTS 
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RUTTING MEASUREMENTS 
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FIGURE 6 


CRACKING MEASUREMENTS 
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VI. 


CONCLUSION 


There were several factors that had to be considered 
when evaluating the performance of the Gilsonite test 
section compared to the control section. 

The overlay in the control section was slightly 
thicker than the plans called for. The thicker pavement in 
the control section could have slowed the process of 
reflective cracking. The control section also had a plant 
mixed seal coat (PMSC). Plant mixed seal coats have been 
shown to help retard reflective cracking early in the life 
of the overlay. Although the Gilsonite test section was 
located in the Unweep intersection, where increased rutting 
Was expected, neither section had significant rutting 
yet, the Gilsonite section had more cracking. 

After considering these factors, the data collected 
over the evaluation period indicated the addition of 
Gilsonite appeared to reduce or retard rutting, however it 
tended to harden the pavement creating a structure that was 
more susceptible to premature cracking. The cracking 
appeared at a much faster rate and the cracks tended to 
deteriorate quicker and to a greater extent. 


IMPLEMENTATION AND RECOMMENDATIONS 
Based on the performance of this test section, the 
addition of Gilsonite cannot be justified. The 


consequence of increased cracking is much more severe than 
the benefit of the potential reduction in rutting. 
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APPENDIX A 


PROJECT SPECIFICATIONS 
AND 
GILSONITE INFORMATION 


Sept. 4, 1987 


REVISION OF SECTION 403 
HOT BITUMINOUS PAVEMENT (GRADING E) 
COLORADO PROJECT NO. CX 08~0050-10 


Section 403 of the Standard Specifications is hereby revised for this project 
as follows: 


Subsection 403.02 shall include the following: 


The hot bituminous mix shall conform to the following: 


TABLE 403-1 
PROPERTY TEST METHOD *VALUE 

Voids, percent CPL 5105 4-8 
Stability, minimum CPL 5105 37 
Strength Coefficient, minimum CPL 5105 44 
Accelerated Moisture Susceptibility 

Tensile Strength Retained, minimum CPL 5109 60 
Maximum aggregate size 5/8" 
Minimum Optimum Laboratory Asphalt 

Content CPL 5105 5.3% 


*These values apply to acceptance of the source or design mix. 
The asphalt cement for this grading shall be AC-10F. 


& 
The top lift of the hot bituminous pavement shall not contain any reclaimed 
material. 


The hot bituminous mix delivered to the project site shall be sampled in 
accordance with CP-41 by the Contractor at the direction and in the presence 
of the Engineer. 


Subsection 403.03 shall include the following: 


When ordered by the Engineer, a tack coat shall be applied between 
pavement courses and paid for in accordance with Section 407. 


Hot bituminous pavement shall not be placed between Oct. 1st and April 
1st, unless otherwise approved by the Engineer. If this item is to be 
placed between these dates, an approved rejuvenating agent shall be used 
when directed by the Engineer. 


The Contractor shall use an approved anti-stripping additive. 


The Contractor shall arrange his work such that all roadway pavement is 
placed prior to the time paving operations are specified to end for the 
year shall be to the full thickness required by the plans. The 
Contractor's Progress Schedule shall show the methods he intends to use to 


conform to this requirement. 
In Subsection 403.05, delete the last paragraph and replace with the following: 


Haul, aggregate, asphalt cement, rejuvenating agent, additives, and all 
other work necessary to complete the item will not be paid for separately 
but shall be included in the unit price bids. 
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Aug. 17, 1987 
REVISION OF SECTIONS 410 and 703 
PLANT MIXED SEAL COAT (TYPE B) 
COLORADO PROJECT NO. CX 08-0050-10 


Section 410 of the Standard Specifications is hereby revised for this project 
as follows: 


Subsection 410.02 shall include the following: 


The job mix formula for Plant Mixed Seal Coat (Type B) shall be as follows: 


Passing 1/2" Sieve 100% 
Passing 3/8" Sieve 97-100% 
Passing #4 Sieve 52% 
Passing #8 Sieve 33% 
Passing #50 Sieve 11% 
Passing #200 Sieve 5% 


‘The range of tolerances of Bitumen shall be + 0.3%. 

Asphalt cement (AC—-20) (Rubberized) 7.5% by Weight of Mix. 
Subsection 410.03(b) shall include, the following: 

A tack coat shall be applied prior to placement of the PMSC. 


Subsection 410.03, Paragraph (d), is hereby deleted and replaced with the 
following: 


(d) DUMPING AND SPREADING. The plant mixed seal coat mixture shall be 
dumped directly into the lay-—down machine hopper. Dumping the mixture 
onto the pavement ahead of the lay—down machine will not be permitted. 


In Subsection 410.05, delete the last paragraph and replace with the following: 


Haul, aggregate, additives, and all other work necessary to complete the 
item will not be paid for separately but shall be included in the unit 
price bid. 


Section 703 of the Standard Specifications is hereby revised for this project 
as follows: 


Subsection 703.10 is hereby revised for. this project as follows: 
100% by weight of the particles retained on the No. 4 Sieve shall have at 
least two fractured faces when tested in accordance with Colorado 


Procedure 45. 


Aggregate passing the No. 4 Sieve shall be the dust of fracture of 
crushing rock larger than 1/2 inch. 


The aggregate shall have a percentage of wear of not more than 35 when 
tested in accordance with AASHTO T-96. 


A-2 


Aug. 17, 1987 


REVISION OF SECTION 411 
GILSONITE RESIN MODIFIED ASPHALT 
COLORADO PROJECT NO. CX 08-0050-10 


Section 411 of the Standard Specifications is hereby revised for 
this project as follows: 


Subsection 411.03 shall include the following: 


A single 2-inch layer of Hot Bituminous Pavement, using 
"Gilsonite” Resin modified asphalt will be placed on the "test 
section" noted in the plans. This will replace the Hot 
Bituminous Pavement, Plant Mixed Seal Coat and asphaltic 
materials shown on the plans. 


Gilsonite resin, as supplied by American Gilsonite Company, will 
be added to the asphalt cement prior to making the hot mix. The 
material will be supplied to the contractor free of charge by 
American Gilsonite Company, Salt Lake City, Utah. It will be 
added to the asphalt following the procedure outlined below: 


> 
1. The material is to be added to liquid asphalt at the 
tank so that a final concentration of 8% by weight 
Gilsonite is achieved. Job should be planned so that there 
is the right amount of asphalt in the tank so that when the 
Gilsonite is added, the 8% concentration is achieved. 


2. Asphalt temperature during Gilsonite addition should be 
maintained at a minimum of 345°F. If higher temperatures 
are possible, they are recommended as they will speed up 
the rate of solutions. 


3. There should be recirculation of the asphalt in the tank 
all during the mixing process. If piping is available so 
that the asphalt can be recirculated above the liquid 
level, the splashing action will assist in the wetting of 
the Gilsonite. 


4. A lightning mixer with 3/4 HP or larger motor, and with a 
long shaft should be used at the point where the Gilsonite 
is added. This mixer should provide sufficient agitation 
to form a vortex. This will insure proper dispersion of 
the granules. To-insure maximum safety, use a mixer with an 
explosion proof motor. 


5, The Gilsonite should be added via a funnel with 
approximately 2 ft? opening at the top and 4-6" opening a 
the bottom. For this job, if needed, American Gilsonite 
Company will provide this unit on a loan basis. 


Aug. 17, 1987 


= 
REVISION OF SECTION 411 

GILSONITE RESIN MODIFIED ASPHALT 

COLORADO PROJECT NO. CX 08-0050-10 


6. Allow 2 to 3 hours for adding the material (3-5 minutes per 


bag) and an additional one hour minimum for mixing and 
recirculating after all the material has been added. 


desirable, some or all of the Gilsonite may be added to the 
asphalt the day before. Gilsonite in asphalt forms a true 


solution and does not separate once dissolved. 
Subsection 411.05 shall include the following: 


Payment will be made under: 


Pay Item Pav Unit 
Asphalt Cement (AC-10) (Fortified) + Ton 


Gilsonite is a registered trademark of American Gilsonite 
Company. 


Hot Bituminous Pavement will be paid for in accordance with Section 403. 
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Gilsonite 
Information Bulletin no 


GILSONITE GP GRADE 


PRINCIPAL APPLICATIONS 


Asphalt Modification and Improvement 
Asphalt Pavement Sealer 

Explosives 

Briquette or Pellet Binder 


TYPICAL PROPERTIES PARTICLE SIZING 

, : ‘ -ang®: % Retained (Cumulative) 
vera Point, ASTM E28-51T are F Stall Lam Pulvskived 
Color In Mass Black 
Penetration @77°R, 100 gm, 5 sec. 0 ‘ - ehh - : 
Moisture 0.3% Age os, 40 Z 
Flash Point, COC 600°F ae oe aA Be 
Sulfur 0.3% +100 ea 65 6 

an , e 
Specific Gravity 1,05 +200 mesh - 00 
SOLUBILITY 


Gilsonite GP Grade is soluble in aromatic solvents (Benzene, Toluene, Xylene) and in most 
chlorinated solvents. It is also soluble without heating in aliphatie and low aromatie solvents 
(VM&P Naptha, Mineral Spirits), but mixing time is longer. Without heating, the pulverized grade 
is recommended. Upon aging, liquid solutions may thicken, and gelling can occur in solutions using 
aliphatic solvents. Gilsonite GP Grade can be hot fluxed with asphalt to improve ductility and 
weathering properties.. It is also compatible with waxes for special uses. Gilsonite is either 
insoluble or has limited solubility in most alcohols and ketones. 


PACKAGING 


Gilsonite GP Grade is available in 50 lb. net multi-ply paper bags which may be palletized and 
stretch wrapped. It is also available in bulk loaded trucks. 


HEALTH & SAFETY 


Gilsonite is a naturally occurring hydrocarbon. There is no known history of dermatitis, lung 
disease or other health problems associated with handling of Gilsonite as supplied. Dusts are 
subject to combustion. Normal precautions used with flammable materials apply. 


American Gilsonite Company 

A Chevron Company 

1150 Kennecott Building, Salt Lake City, UT 84193, U.S.A. 
Phone (B01) 326-0311 TWX (910}925-5658 


qc 


* Registered trade mark of Amencan Gilsamite Co B -04 0 -088 6 


APPENDIX B 


PHOTOGRAPHS 


Prior to construction 
alligator cracking 
was found 
intermittently in 
both wheel paths of 
the driving lane. 
This cracking pattern 
was found in the test 
and control sections. 


Rutting on the 
pavement prior to 
construction ranged 
from 1/10 of an inch 
to 1/2 of an inch. 


Prior to construction 
the cracks were 
cleaned and filled 
with a scrap rubber 
crack filler 
material. 


The Gilsonite test 
section was placed 
at the Unaweep 
intersection. 


Rutting in the test 
and control section 
during the last 
evaluation was 

not significant. 


This photo shows the 
amount of cracking 
in the Gilsonite 
test section at the 
last evaluation. 
August 1991 


This photo shows a 
section where 
cracking has begun 
to appear in the 
control section. 
Photo taken August 
1991. 


August 1991 
control section 


The cracks in the 
Gilsonite section are 
much wider than the 
cracks in the control 
section. August 1991 
Gilsonite section 


The cracks in 
the Gilsonite 
section are 
also 
deteriorating 
faster. 


APPENDIX C 


LABORATORY RESULTS FROM CORES 


LABORATORY RESULTS FOR TEST SECTION CORES 


Division of Highways 
State of Colorado 
Form DOH 360 Rev. 11/88 


Date Received 10/02/89 


Project No: Gilsonite 

Location: Grand Jct. 

District # 3 Subaccount: 89001 
Lab # B 64 

Field Sample # 50907 


PROJECT PRODUCED HOT BITUMINOUS PAVEMENT 


Item 403 Grading E 


Cores Gl, G2, G3, G4 


Pit name: CONTRACTOR: 
Test Job 
Results Mix 
% Moisture 0.00 —- See sample # 
% Asphalt 5.74 a.c0 Project 
1 1/2 100 
1 100 
3/4 100 
5/8 100 See DOH No. 43 dated fof 
1/2 99 
3/8 87 
4 59 Sampling: CP 41 C 
8 44 Extraction: T 164B 
16 36 Gradation: T30 
30 31 
50 20 
100 13 
200 9.7 
TEST RESULTS: 


Max Sp. Gr. 1209 
Bulk Sp. Gr. T166 
% Voids CPL 5105 
Stability CPL 5105 
Modulus CPL 5110 
Strength coefficient 
VMA (% voids in Ags) 
% of VMA filled 
Dust / AC ratio 


IMMERSION-COMPRESSION CPL 5104 


PSI Wet 

PSI Dry 

% Absorption 

% Swell 

% Ret. Strength 


Date Reported 4/4/90 


LOTIMAN CPL 5109 


138 Wet D.T.St 
Dry D.T.St 
0.00 % Voids 
0.90 % Perm Vds 
909 *% T.S.Ret. 


_ 
on 
ine} 


Dick Hines 757-9724 
Flexible Pavement Engineer 


LABORATORY RESULTS FOR CONTROL SECTION CORES 


Division of Highways ; Project No: Gilsonite 

State of Colorado Location: Grand Jct. 

Form DOH 360 Rev. 11/88 District # 3 Subaccount: 89001 
Lab # B 65 

Date Received 10/02/89 Field Sample # 50307 


PROJECT PRODUCED HOT BITUMINOUS PAVEMENT 


Item 403 Grading E Cores G5, G6, G7, G8 
Pit name: CONTRACTOR : 
Test Job 
Results Mix 
% Moisture 0.00 -- See sample # 
% Asphalt 5.82 0.00 Project 
11/2 100 
1 100 
3/4 100 
5/8 100 See DOH No. 43 dated / / 
1/2 100 
3/8 89 
4 61 Sampling: CP 41 C 
8 46 Extraction: T 1648 
16 37 Gradation: T30 
30 31 
50 20 
100 13 
200 8.8 
TEST RESULTS 
Max Sp. Gr. T209 0.00 
Bulk Sp. Gr. T166 2.34 
% Voids CPL 5105 0.0 
Stability CPL 5105 34 
Modulus CPL 5110 582 
Strength coefficient 0.44 
VMA (% voids in Agg) 0.0 
% of VMA filled 0. 
Dust / AC ratio 1.46 


TMMERSTON-COMPRESSION CPL 5104 LOTIMAN CPL 5109 


PSI Wet 78 Wet D.T.St 
PSI Dry Dry D.T.St 
% Absorption 0.00 &% Voids 

% Swell 1.29 &% Perm Vds 


wo 
te 


% Ret. Strength 83 %& T.S.Ret. 


Dick Hines 757-9724 
Date Reported 4/4/90 Flexible Pavement Engineer 


